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DE 2530045 C2 describes a motor with a stator and a rotor where the stator has at 
least one piezoelectric resonator that has a friction contact to the rotor. The resonator has 
at least one piezoelectric that is attached to the parallel surfaces of the resonator. The 
piezoelectric element is connected to an AC-voltage source. The polarization of the 
piezoelectric element is perpendicular to the electrode surface. The dimension of the 
resonator is designed to have a longitudinal resonance that is close to the frequency of the 



AC voltage. The resonator is in driving communication with the rotor, so that the contact 
to the rotor causes bending or transversal vibrations that together drive the rotor. 

DE 3833342 Al describes a piezoelectric motor providing two selectable driving 
directions and a holding mode, comprising one driving element (2, 33, 133, 233) that 
generates mutually orthogonalmotion components (L, T) with selectable mutual phases 
(0°, 180°, 190°). 

DE 3920726 C2 describes an ultrasonic oscillator 1 with piezoelectric elements 2. 
A resonator 4 is connected to the piezoelectric elements 2. The resonator has one or 
several slanted surfaces 9 wherein at the front end of resonator 4 elliptic oscillations are 
generated. The ultrasonic oscillator 1 can be used as a driver of a motor 20 that has a 
rotor 22. 

DE 3309239 C2 discloses a piezoelectric motor with two resonators each having a 
separate resonant frequency defined by the dimensions of the respective resonator. The 
frequencies are sufficiently close to produce a mechanical phase shift in the resonators so 
that no electric difference of the input signal 8 is necessary. 

DE 19928780 discloses a piezoelectric actuator configuration. 

EP 0231940 A2 shows a piezoelectric drive used as a motor (Fig. 1) or mist 
generator (Fig. 2), and uses two masses (2 & 3) connected by a tube shaped part 6 that 
encloses the piezoceramic body 4. 

EP 0643427 Bl has claims written in English. Claim 1 refers to an electric motor 
with at least one pair of transducers (1, 1, 1', 2', 101, 102) each comprising a vibrating 
element. These transducers are located collinearly in order to generate longitudinal 
vibrations in the direction of the axis of alignment, in permanent contact via one of their 
ends with a support structure (70, 15, 24, 38, 39, 46, 51, 60, 66, 104, 107) and via the 
other one of their ends with an elastic coupling means (3, 3 f , 103) to which the vibrations 
of the two transducers are applied. The transducers are excited so that their vibrating 
elements vibrate at one and the same frequency, depending on the alignment of the 
transducers, but with a phase shift of 90°, and at least one element (4, 10, 11, 25, 36, 37, 
49, 50, 62, 63, 106) frictionally driven by the coupling means whose zone of contact 
with the driven element is given a circular or elliptical movement, motor wherein the 
coupling means is an elastic component in contact at two opposed points with the 



transducers, and exhibiting symmetry relative to a plane perpendicular to the line of 
action of the transducers and a section, along a plane containing this line of action, of at 
least approximately elliptical, particularly circular or semi-elliptical shapes. 

SU 1278994 shows a mounting arrangement for vibratory motors. 

An article by W. Krause and W. Schinkothe, titled "Lineardirektantriebe fur die 
Feinwerktechnik [Direct-Drive Linear Motors in Precision Engineering]", which was 
published in Feinwerktechnik & Messtechnik [Precision Engineering and Measurement 
Engineering], Issue 98, No. 7-8, Munich, 1990. It describes a piezoelectric linear motor. 
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